population-wide surveillance system. In both surveys, each worker completed a Nordic-style questionnaire and underwent a standardized clinical examination. Presence of at least one UWMSD was compared, with evaluation of sensitivity, specificity, and kappa value, considering clinical examination as the reference method. In the second survey, a score based on a numeric scale for severity of symptoms at the time of examination was evaluated in the same way (plus ROC curves). 
Results

Agreement
Conclusion
Nordic-style questionnaires exploring symptoms in the past year can be considered as useful tools for surveillance of UWMSD, low back pain. The published version includes specific sections for the lower back, neck, and shoulder regions. Similar sets of questions can be added for different parts of upper limb (elbow, wrist, hands). Here, we use the term Nordic-style for questionnaires using a similar " " format to the original Nordic questionnaire, focusing on upper limb disorders.
The repeatability (or reliability) of the original Nordic questionnaire and other structured symptom questionnaires has been studied but there is scant information about the validity of this type of questionnaire ( ). 13 -17 Such questionnaires have been used in several surveillance studies in France, prompting a preliminary validity study comparing the answers to the questionnaire to a physical examination. This study was performed in the setting of an in-plant surveillance program in a shoe factory with a small sample of subjects, and concluded that Nordic-style questionnaires seemed to be useful in workplace surveillance programs ( ; ) 18 19 In order to confirm the conclusion of this small study, we analysed data from two large French surveys on UWMSD with slightly different designs: the Repetitive task and the Pays de la Loire surveys. In both, we compared a Nordic-style questionnaire with a clinical
examination, considered as the reference method.
Methods
Nordic-style questionnaire
The Nordic questionnaire was developed in the framework of a project supported by the Nordic Council of Ministers ( concentrate on each anatomic region. These anatomic areas were, in the original version, the lower back, the shoulders, and the neck.
However, similar questionnaires can be developed with a focus on upper limb anatomic areas, as was done in several studies in France. In the Repetitive task survey, a rather detailed questionnaire was used, with 121 question about upper-limb ( ). In the Pays de la " "
-23 "
Loire survey, there were fewer questions (40 items), and the severity of symptoms at the time of the examination was also assessed using " a numerical, rather than a dichotomous, measure ( ). 24
Design
The objectives of the two surveys were different: descriptive and etiologic objective in the Repetitive task survey, and surveillance of
UWMSD at a regional level in the Pays de la Loire survey. The study design and the population have been described earlier ( ). In " "
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the presentation below, we describe more precisely the diagnostic criteria. summarizes major points concerning the questionnaires Table 1 and the clinical examination.
The Repetitive task survey
" "
Study population
In 1993 1994, 1757 workers completed a self-administered questionnaire about their work conditions and UWMSD. The mean age -was 38 years, and the percentage of women was 76 . All the workers underwent a standardized clinical examination by the occupational % health physician responsible for medical surveillance in their company.
The workers were selected according to occupational criteria. They were required to be exposed to repetitive work in one of five activity sectors: (i) assembly-line manufacture of small electrical appliances, motor vehicle accessories, or ski accessories, packaging excluded; (ii) clothing or shoe industry, packaging excluded; (iii) food industry, packaging excluded (mainly the meat industry); (iv) packaging (primarily in the food industry); (v) supermarkets (cashiers). A final control group (vi) was made up of workers from the same industries who were not exposed to repetitive work. All subgroups included both women and men except for the supermarket cashiers who were exclusively women.
Eighteen of the 39 occupational health physicians who participated in the 1993 1994 evaluations were able to repeat the study 3 years Each worker completed a 10 page Nordic-style questionnaire on ULWMSD symptoms occurring in the previous six months.
Assessments took place in the occupational health clinic both in 1993 1994 and in 1996 1997. After one page of general questions, the --questionnaire included three pages for each anatomical region (shoulder, arm, elbow, forearm, wrist and hand) regarding pain, treatment and the consequences of the disorder. This questionnaire followed 13 pages of questions, mainly about exposure, in 1993 1994 and 9 -pages in 1996 1997.
-
Clinical examination
Each worker underwent a standardized clinical examination, performed by the occupational physician immediately after the worker had completed the questionnaire. A list of criteria for the diagnoses recorded in the questionnaire was prepared for the clinical examination. These guidelines covered 33 diagnoses in 1993 1994 and 35 in 1996 1997 (the slight changes between the two lists were --limited to shoulder tendonitis). One or two regional meetings with the occupational physicians took place before the baseline survey.
Presentation of the guideline and training for the standardised physical examination was included in these meetings. The presentation of the guideline was included again in the regional meetings organised before the second survey.
The following three classifications of UWMSD were possible from the clinical examination: (i) diagnosis proved during the medical examination, (ii) diagnosis proved before the medical examination (for example, previous diagnosis by a specialist for a problem present
in the last six month), and (iii) suspected diagnosis (not all the criteria were met in the medical examination or the diagnosis was based on the description of symptoms in the last six month but no longer present at the examination). Our definition of UWMSD determined by the clinical examination included proved , suspected and prior diagnoses. West-Central France, population 3 220 000) ( ). 24
Study population
All occupational physicians who practice in the Pays de la Loire region (n 460) were solicited to participate in the survey. A total of 2685 workers were included, with 42 of women, and a mean age at 38 years.
%
Questionnaire
Participating workers were invited to complete a 3-pages Nordic-style questionnaire on UWMSD in the previous 12 months. Neck pain was not considered in the study. Each worker completed a numeric scale (0 to 10) assessing the intensity of pain in each anatomical region at the time of the examination. A global numerical scale score ( NS ) was made by summing the region scores (minimum 0; " " maximum 40, neck region not considered). The Nordic-style questionnaire was followed by 12-pages with questions on work exposures, as well as general and medical items.
Clinical examination
The occupational physicians were trained by the study investigators to perform a standardized physical examination, based on an international protocol for the evaluation of work-related upper-limb musculoskeletal disorders (Saltsa) ( ). The training was similar to 25 that of the Repetitive task survey. They began the examination by asking the worker about upper-limb pain in the preceding 12 months. positive. In the Repetitive task survey, the presence of UWMSD according to the clinical examination was defined to include cases
proved in the examination, proved before the examination, or suspected. In order to increase comparability, we performed additional analyses restricted to the six disorders in the Pays de la Loire survey ( restricted analysis in ).
Results
The questionnaires validity, considering the clinical examination as the reference, is presented in . The proportion of positive '   table 2 questionnaires was higher than the proportion of positive clinical examinations in both surveys. In the Repetitive task survey, the " "
proportion of positive clinical examinations was high (47 to 71 ). Kappa coefficients were fair to good in the Repetitive task survey. In score >0), the agreement with the clinical examination was higher.
The negative predictive value was good in both surveys (64.5 to 100 ), with a very good sensitivity (82.3 to 100 ). The positive % % % % predictive value was high in the Repetitive task survey, and lower in the Pays de la Loire survey. The specificity was also lower in the
Pays de la Loire survey, especially if the definition for positive questionnaire was an extensive definition.
If the list of symptoms in the Repetitive task survey was restricted to those in the Pays de la Loire survey, sensitivity and specificity
were similar in the two studies, but the predictive values were different ( ) .  table 2 The ROC curve based on the NS score in the Pays de la Loire survey showed that specificity was at 82.4 with sensitivity at 82.3 
Discussion
This study illustrates the use of Nordic-style questionnaires in two surveys with different designs and populations ( ). In the table 1 " Repetitive task survey the population was highly exposed to repetitiveness, with high prevalence of UWMSD (40 to 70 in the clinical " % % examination depending on the criteria). In the Pays de la Loire survey, the population was representative of the working population, with " " a lower prevalence of UWMSD (13 in the clinical examination). Despite of the differences between the two surveys, sensitivity and % specificity were similar if the analyses were restricted to the six diagnosis of the Pays de la Loire survey. Positive predictive values " " remained different, which was expected since positive predictive value depends on the prevalence of the outcome.
The administration of the questionnaire, especially the place and the context of the questionnaire could have an effect on the reported prevalence of symptoms. In a study conducted among bus drivers, the prevalence rates of UWMSD differed between survey formats, including a general health questionnaire with a Nordic style questionnaire completed before a periodic health examination and an health questionnaire completed after the periodic health examination ( ). The authors concluded that prevalence increased if the subjects 29
focused their interest on the musculoskeletal system. In some contexts, the workers might also tend to under-report symptoms if they are afraid of possible consequences for their jobs. In order to avoid information bias, the workers must be confident about data protection.
In this study, we considered the clinical examination as the method of reference. Clinical examination in the two surveys included information on present and past symptoms and physical findings, as recommended and usually done in regular medical activity. However, a questionnaire is more formal and describes a rather long period for history of symptoms whereas a standardised physical examination generally describes only the present situation. The choice of clinical examination as the reference method could be argued ( ). In the 30
"
Pays de la Loire survey, only major disorders were investigated and participants suffering from disorders without a clear diagnosis were describe a tool for predicting clinical outcomes in patients with UWMSD, which takes into account pain severity ( ). Baron et al. 32 concluded that the reliability and validity of symptom data were acceptable for the purposes of workplace ergonomics programs ( ). 16
The authors of the Nordic questionnaire indicate that the validity of the questionnaire, studied in a small sample, was good ( ). 13
Olhsson et al. reported the sensitivity and specificity of a screening questionnaire for neck and upper limb complains in a sample of 165 women ( ). The results for sensitivity were similar to our findings (92 for shoulder, 66 79 for others regions). The specificity was 33
phenomenon (sensitivity 78 for hand/wrist pain in the last year). However, with the exception of reported finger blanching in patients % with Raynaud s phenomenon, specificity was low (range 33 38 ). Silverstein et al., in a study comparing data source for UWMSD ' %-% surveillance, found that the sensitivity of a symptoms questionnaire compared to physical examination plus interview was relatively high (78 to 88 ), but the specificity (21 38 ) and positive predictive value (31 50 ) were low ( ).
In a preliminary study we conducted using data collected among workers of a shoe factory, the sensitivity of the questionnaire ranged from 65 to 70 , with a high negative predictive value ( ). In this study, the possibility of bias in the prevalence rate had been positive and the interview negative (38.9 , n 1045). This difference could be partly explained by the period of symptoms which was % = longer in questionnaire than in interview.
In our study, the values for specificity range from 51 to 82 . Rather low values may be due to the fact that the time period of the % % questionnaire and the physical examination differ, between past year or past six months for symptoms in the questionnaire, and present time for the physical examination, at least in the Pays de la Loire survey. Some workers could have been sick and have recovered during
this period, which would artificially increase the number of false positive cases and would decrease the questionnaire s specificity. In the
Repetitive task survey, the physical examination included among suspected diagnosis symptoms no longer present at the examination (or
prior diagnosis when made by a specialist). The specificity was thus very high in this study (>75 ). 
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Figure 1
Receiver Operation Characteristic (ROC) curve between the level of the Numerical Scale score (NS score) and the clinical examination in the Pays de la Loire survey. 
